**PURPOSE:** Craniopagus twins are the rarest form of conjoined twins, and successful separation poses a significant challenge to both neurosurgical and plastic surgical teams. Total craniopagus twins share a unified calvarium that houses two fused brains with shared venous sinuses. One senior author has previously separated 11 sets of craniopagus twins, and the relative advantages of our most recent approach using 3D technology will be discussed.

**METHODS:** Two sets of total craniopagus twins were separated in 4 stages (n=4). 3D technology was used for pre-operative planning, intra-operative execution, and post-operative analysis of reconstructive outcomes. Virtual surgical planning with 3D printed jigs and guides, 3D surface analysis, and 3D printed models were used at each stage. A two-team approach with neurosurgery and plastic surgery was employed at each stage, and 3D-technology was used by each team.

**RESULTS:** Two sets of total craniopagus twins were successfully separated using a 4-stage, two-team approach supplemented by 3D-technology. The neurosurgical team used 3D-printed models of the brains and vasculature to plan and perform dissection. Plastic surgery used VSP to select tissue expanders and design templates for incisions and osteotomies. 3D printed models offered intraoperative reference to safely separate the brain and its vasculature. 3D printed jigs and guides were fit on the calvarium to guide osteotomies for cranial vault reconstruction, and onto the scalp to guide soft tissue reconstruction.

**CONCLUSIONS:** Successful separation of total craniopagus twins relies on meticulous pre-operative planning and execution. 3D technology offers anatomic reference and surgical guidance in the multistage separation of total craniopagus twins. Separating the brain and its vasculature followed by calvarial reconstruction was improved with 3D technology.
